TAL1 mediates imatinib-induced CML cell apoptosis via the PTEN/PI3K/AKT pathway.
Chronic myeloid leukemia (CML) is associated with chromosomal translocation t(9; 22), which results in formation of the BCR-ABL oncogene. CML is treated with tyrosine kinase inhibitors (TKIs), which target BCR-ABL, to eradicate BCR-ABL + cells. However, the TKI imatinib (IM) fails to eliminate quiescent leukemia stem cells (LSCs) in CML. In this study, we demonstrate that transcription factor TAL1 is down-regulated in CML LSCs by BCR-ABL, and IM triggers TAL1 mRNA expression. In addition, loss of TAL1 abrogates IM-induced CML cell apoptosis. RNA-seq analysis suggests that TAL1 expression may affect PI3K/AKT pathway. Moreover, depletion of TAL1 inhibits the expression of PTEN, which is a negative regulator of the PI3K/AKT pathway. Our results reveal an unexpected involvement of TAL1 in CML etiology and demonstrate that TAL1 may regulate PTEN expression and lead to inhibition of the PI3K/AKT pathway in the response of CML cells to TKI. These results implicate regulation of PTEN expression as a novel mechanism for the transcriptional regulatory networks of TAL1 in CML.